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ABSTRACT
With a large and growing market, grape production and wineries are emerging in areas of the
United States that have not been previously recognized as wine producing states. Tennessee is an
example of such a state that has a history of limited wine grape production, but has recently seen
a growing interest in state produced wines by consumers. However, there is no information
regarding whether a Tennessee produced and labeled wine would impact consumers’ purchases
and willingness-to-pay (WTP) for wine. The objective of this research is to determine the factors
influencing consumers’ purchases of Tennessee labeled wine and to estimate consumers’ WTP
for Tennessee produced and labeled wine. Data were collected through an online consumer
survey conducted in September 2015. The survey presented respondents with a choice between a
‘base’ wine and a Tennessee labeled wine. Three separate probit models were used to estimate
the likelihood that the Tennessee consumers would purchase a Tennessee labeled red, white or
muscadine wine. Estimated coefficients from the models were used to calculate WTP for each of
the Tennessee wines. Factors such as gender, income, frequency of purchases, importance of
buying local, and importance of low price all influence consumers’ WTP. The overall average
price consumers were willing to pay for Tennessee labeled white wine was $19.48/bottle,
($7.48/bottle premium above the base wine), $16.62/bottle for the Tennessee labeled red wine,
($4.62/bottle premium above the base wine), and $16.03/bottle for the Tennessee labeled
muscadine wine ($6.03/bottle premium above the base wine). The results of this study may help
guide marketing and promotion decisions for Tennessee wine producers.
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CHAPTER I
INTRODUCTION AND GENERAL INFORMATION

Willingness to Pay for Tennessee Wine
United States (U.S.) wine consumption has grown from 449 million gallons in 1993 to
893 million gallons in 2014, making the U.S. the largest wine consuming country by volume in
the world (Wine Institute 2014). Total U.S. wine consumption amounts to an estimated annual
retail value of $37.6 billion (Wine Institute 2015). With such a large and growing market, grape
production and wineries are emerging in areas of the U.S. that have not been previously
recognized as wine producing states (Loureiro 2003). Tennessee is an example of a state that has
a history of limited wine grape production (Lockwood 2001), but has recently seen an increase in
grape and wine production from 2007 to 2012 (United States Department of Agriculture National
Agricultural Statistical Service (USDA NASS) 2012; Tennessee Department of Agricultural
(TDA) 2013). Thus, the state policy makers believe that grape and wine production has the
potential to enhance the value of agriculture in the state’s economy (TDA 2013).
Tennessee wineries have historically relied on tourism as a vital component in sales and
marketing of their wines. In 2014, the Tennessee tourism industry welcomed more than 100
million visitors and total travel expenditures reached a record high of $17.7 billion (Tennessee
Department of Tourist Development (TDTD) 2015). However, a new bill authorizing the sale of
wine in Tennessee grocery stores was signed into law in early 2014 (Tennessee Senate Bill 0837
2014), opening new market outlets for Tennessee produced wines in the state. Results from a
national study by Rickard, Costanigro and Garg (2011) suggested that the introduction of wine
sales in grocery stores may lead to an estimated 48.6% increase in wine consumption relative to
1

states that do not sale wines in grocery stores. Recent statistics indicate that Tennessean’s on
average consume less wine per-capita than the U.S. average person (National Institute on
Alcohol Abuse and Alcoholism 2015). Thus, this new law could expand wine consumption in
Tennessee; potentially expanding wine sales for state-produced wines. However, no research
exists on how Tennessee consumers’ preferences for Tennessee produced wines compares to
non-Tennessee produced wines. Ascertaining Tennessee consumers’ willingness to pay (WTP)
for a Tennessee produced and labeled wine is an important component to understanding the
potential market for these wines among the state’s consumers. Given the relatively high level of
capital investment and high costs of grape and wine production, the ability of Tennessee wine
producers to compete with producers from other lower cost production areas may rely on
obtaining price premiums from consumers. Information regarding Tennessee consumers’ WTP
for Tennessee wines is useful for Tennessee wineries and grape growers to understand demand
for their producers and consider expansion of vineyards and increasing their ‘venting and
bottling’.
Objectives
The objective of this paper is to provide a measure of Tennessee consumers’ WTP for Tennessee
produced and labeled wines. Estimates of WTP will be provided for red, white, and muscadine
wines. Furthermore, the study will evaluate the influence of demographic characteristics and
attitudes of Tennessee consumers on their WTP for these three types of Tennessee wine. With
forthcoming changes to the Tennessee state law governing the availability of wine in outlets such
as grocery stores, big box stores, and wholesale clubs, expectations by consumers regarding
where they would anticipate purchasing Tennessee labeled wines are also examined.
2

CHAPTER II
LITERATURE REVIEW
Demographics of Wine Consumers
In the recent years, several national surveys have been conducted on the changing
demographics of U.S. wine consumers. According to a 2014 survey conducted for the Wine
Market Council (2014), Baby Boomers (51-69 years old) were the largest share of highfrequency consumers (i.e., consume wine more than once a week) of wine at 38% with the
Millennials (31-38 years old) making up the second highest share of high-frequency drinkers at
30%. However, Millennials represented nearly 40% of occasional drinkers (i.e., consume wine
one or twice a month) compared to 31% of Baby Boomers. This study also reported 56% of the
wine drinking population was female, which is similar to the 57% found in a previous study
(Wine Institute 2007).
Thach, Olsen, and Atkin (2014) conducted a national survey of wine consumers in 2014.
Approximately, 49% of the respondents were male and 51% were female. The majority of the
respondents (56%) had a college degree and earned more than $50,000 per year (61%). Their
survey showed that 36% were between ages 21 and 36 years old, 22% were between 37 and 48
years old, 34% were between 49 and 67 years old, and 8% were older than 68 years old. Wine
consumers were primarily Caucasians (72%), followed by African-American (12%), Hispanics
(8%), and Asians (5%), and the remailing 3% Mixed or other.
In the most recent study, Villanueva, Castillo-Valero, and Garcia-Cortijo (2015) analyzed
the change in the U.S. wine consumers’ demographics from 1972-2012.They found that in the
past, wine consumption was primarily associated with older consumers with higher incomes and
3

higher levels of education, but in recent years has shifted to be primarily consumed by younger
generations, married people, and females. They found that this shift happened sometime in the
mid-1990s, which was primarily driven by a growing popularity of wine consumption.
Demographic Influences on Wine Consumption
Wine consumers have a large number of options to choose from when selecting wine
such as taste, color and price. Studies have shown demographic factors of wine consumer can
impact wine consumption across these different choices of wines. Dodd et al. (2010) examined
the role of sweet wines in newly emerging wine markets. Their analysis showed that consumers
with a preference for sweet wines were younger, primarily female, had less educated, and lower
annual income. Velikova et al. (2013) used a consumer survey to gain insight into consumer
behavior and market analysis of dry wines in the Dominican Republic. Results from their
research revealed consumers favoring dry wines were typically older, male and have higher
incomes. Those with a preference for dry wine were also likely to spend more per month on their
wine purchases. Pickering et al. (2014) implemented a cluster analysis to investigate how
demographic factors impacted consumer choice of consuming red wine, dry wine, and sweet
wine. Individuals who liked dry wines were profiled as older, more educated, and having the
highest household incomes. Individuals who favored red wines were more likely to be male with
age, education, and income having no impact on their preference. Individuals favoring sweet
wines were likely to be female, younger, and have lower household incomes, which matches
Dodd et al. (2010) findings.
Thach and Olsen (2015) revealed that high spenders (>$15/bottle) were more likely to be
male, younger, have a higher income, and less likely to have children in the household. Low
4

spenders (< $10/bottle) were more likely to be older in age, have significantly lower incomes,
and have children below 18 years old in the household. Low spenders were more likely to
purchase their wine in grocery stores, while high spenders were more likely to use outlets such as
wine stores, wine tasting rooms, or directly from the winery. While low spenders listed their top
preferences as Merlot and Cabernet Sauvignon, high spenders listed Chardonnay and Merlot.
Consumer Preference and Willingness to Pay
Going beyond the impact of demographics on wine consumption, previous studies have
evaluated the impact of factors such as consumer perceptions, product origin,
organic/environmentally friendly labeling, and shopping outlet on consumer preferences and
WTP for wine. Below, classified in subsections, are the findings of these studies.
Consumer Perception
The perceived quality consumers derive from reputation and other extrinsic cues found
on the label is well documented. Hedonic pricing models have shown reputation to have a
significant impact on consumers’ WTP for wines and that developing a reputation was perhaps
more influential of market price than improving quality (Nerlove 1995; Combris, Lecocq and
Visser, 1997; Landon and Smith, 1997, 1998; Oczkowski, 2001). Work done by Landon and
Smith (1997), Schamel and Anderson (2003), and Combris, Lecocq and Visser (1997) concluded
that expert ratings and reputational characteristics such as magazine advertisements positively
influence consumers’ WTP for wine. Sáenz-Navajas et al. (2013) examined the value consumers
place on extrinsic drivers located on the label/packaging of wine bottles. The primary objective
of their study was to determine how these extrinsic drivers effected consumers’ quality
perception of the wine and subsequently the consumers’ WTP for the wine. They determined that
5

consumers found extrinsic cues such as origin, denomination of origin, label aesthetics, bottling,
awards and winemakers to be important factors in quality assessment. There was a significant
correlation between consumer WTP, and the number of occasions a wine was identified as a
quality product; thus, suggesting consumers’ have a greater affinity to pay price premiums for
wines perceived as higher in quality.
Regional and Local Indicators
With an increasing demand for exceptional quality and cultural identification, there have
been several studies focusing on the significance of differentiating products by their
corresponding geographic origin (Deselnicu et al. 2013; Verdonk, Wilkinson, and Bruwer 2015;
Ay, Chakir, Marette 2014). Wines are a highly notable example of products that utilize
geographic indication (GI) to enable consumers to identify location of production through
product labeling (e.g., Bordeaux and Porto) (Deselnicu et al. 2013). Using a meta-analysis,
Deselnicu et al. (2013) concluded wines and olive oils received the lowest price premium
percentage for GI labeling, which is thought to result from various means of product
differentiation, such as branding (Deselnicu et al. 2013). Verdonk, Wilkinson, and Bruwer
(2015) determined that the inclusion of GI labeling was popular among producers, especially in
wines priced above $15.00/bottle. While this study did not provide any consumers’ WTP
estimates for GI labeled wines, results showed consumers’ possessed an increased awareness of
region and grape cultivar when prompted on the geographic location. Other studies have shown
that quality attributes can be linked to regional indicators such as grape variety, which can
impact the price premium of wine (Brooks 2001; Steiner 2000; Thiene et al. 2013).
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Scarpa, Thiene, and Galletto (2009) investigated consumers’ preferences for Prosecco
wines certified as Controlled Denomination of Origin (CDO) and Typical Geographic Indication
(TGI). While CDO and TGI are both systems of certification of origin, the TGI trademark
generally has less restrictive rules than CDOs. Wines marketed as CDO certified are produced in
areas with strictly regulated production standards which include specific climatic, historical and
soil characteristics. Their study concluded that younger consumers stated a higher WTP for both
the CDO and TGI Proseccos. CDO Prosecco retained a higher WTP estimate than TGI in all
purchasing outlets with restaurants and wine shops being highest.
Several areas in the southern regions of the U.S. have experienced growth in business
opportunities that blend their local foods, culture, and tradition (Alonso and O’Neill 2012). In
2001 under the Go Texas campaign, Texas developed a wine marketing program to help promote
their state wines (Hanagriff, Lau and Rogers 2009). A study of this program revealed 68% of
consumers credited a state promotional event, sponsored through the Go Texas campaign, for
their purchasing of more Texas wine. This study did not, however, provide any consumers’ WTP
estimates for Texas produced wine.
Many wineries in the southeastern U.S. use muscadine grapes to make wines and other
by-products because these grapes are native to the region (Pastrana-Bonilla et al. 2003). Wine is
traditionally known as a beverage of sophistication (Orth et al. 2005), but Alonso (2010)
proposed that muscadine wines do not enjoy such recognition and acceptance. Particularly,
Alonso (2010) determined consumers’ snobbery and lack of knowledge towards muscadine
wines as a significant driver of their low consumption levels. Alonso and O’Neill (2012) found
67.7% of their respondents having never or seldom bought muscadine wine; moreover, younger
7

consumers exhibited far less familiarity with muscadine by-products. No prior research
concerning consumers WTP for muscadine wines was found; therefore, an original contribution
of this research is to provide WTP estimates for Tennessee muscadine wines.
Organic and Environmental Indicators
Loureiro (2003) investigated consumers’ response and WTP for wines grown in
Colorado, which is not historically known for wine production. She found that environmentally
friendly wines received a small premium when compared to conventional Colorado wines unless
tied to efforts to increase wine quality. She determined that consumers who buy wine at least
once a week and hold a desire for local goods were more likely to pay a premium. Additionally,
male respondents were less likely to pay premiums for environmental friendly wine while
consumers with higher education were more likely to pay premiums. Similarly, Ay, Chakir, and
Marette (2014) conducted an experiment to elicit consumers’ WTP for organic vs. non-organic
and local vs. non-local wines. They found that consumers were willing to pay more for organic
local and non-local wines than local and non-local non-organic wines.
Vecchio (2013) explored consumers WTP for wines labeled as being sustainable
produced and determined older consumers and females placed higher bids for those wines
labeled as sustainable. Barber et al. (2009) found that females, consumers making less than
$60,000 per year and Millennials were most likely to pay more for wines labeled as
environmentally friendly. Brugarolas et al. (2005) estimated consumers’ WTP for wines labeled
as organic and found that consumers with environmental and health concerns but no concern
about diet had the highest WTP (20.9% to 22.55% premium), followed by consumers especially
concerned with diet and health but not environmental (10.51% to 18.36% premium), and finally,
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consumers with no concern for any of the factors had the lowest WTP (11.94% to 15.86%
premium).
Potential Shopping Outlet
Scarpa, Thiene, and Galletto (2009) found evidence of variation in WTP for Prosecco
wines dependent upon purchase outlet. It was determined that, regardless of the type of Prosecco,
the highest WTP estimates were found by consumers at restaurants, bars, and taverns. The lowest
WTP estimates for types of Prosecco occurred in supermarkets, with nearly three-fifths of
respondents admitting to having never bought wine in supermarkets. Survey respondents were
primarily male (75%) and middle aged (41% were 30-44 years old and 32% were 45-60 years
old).
Studies of Wine Tourism
Wine tourism has been recognized as a significant component of both the wine and
tourism industries (Hall et al. 2000). Areas such as Napa Valley and Sonoma Valley in the U.S,
Bordeaux and Champagne in France and Tuscany in Italy have attracted visitors to their areas by
developing a culture that not only showcases their wines but emphasizes characteristics of the
region. Existing research suggest that wine tourist motivation stems beyond wine tasting to
include the attributes offered by the grape wine region (Getz and Brown 2006; Beames 2003;
Charters and Ali-Knight 2002; O’Neill and Charters 2000). Getz and Brown (2006) used factor
analysis, following a survey of wine consumers in Calgary, Canada. They suggest long-distance
wine tourist value wine destinations that offer various cultural and outdoor attractions. Nearly
half (48.4 %) of the respondents answering the survey were male, 67% had or were currently
pursuing university degrees and the average age was 49 years old. Charters and Ali-Knight
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(2002) surveyed a sample of Western Australian wine tourist. They suggested a “bundle of
benefits” be offered to visitors and warn that tourist expectations were likely to vary depending
on the region. Bruwer and Lesschaeve (2002) describe wine tourism as a dynamic relationship
between the visitor, the winery and the region as a tourist destination. They found the decision to
engage in wine tourism to be largely spontaneous with the motivation of both first-time and
repeat wine tourist to stem from hedonic, pleasure-seeking behaviors. Consumers’ perception of
the regions beauty (landscape) proved to be the most important dimension in wine tourist
behavior.
Beames (2003) proposed that wine tourism is about creating an overall experience for the
visitor; suggesting an effective wine tourism platform will encompass tasting of local wine and
foods, visiting local attractions, as well as meeting the locals. He concluded that further
development and growth of wine tourism may substantially increase visitation to wine-producing
areas, resulting in a likely boost in wine sale as well as potential for regional economic growth.
Preferences for Local Tennessee Products
Previous studies have explored the effects of marketing as local Tennessee products
(Velandia et al. 2014; Dobbs et al. 2015; Brooker et al. 1988). There is currently one statefunded programs for Tennessee grown products: Pick Tennessee Product (PTP). This program
serves to increase consumer awareness and consumption of state produced goods while
providing producers access to various marketing channels. Velandia et al. (2014) examined
factors influencing participation in both the PTP program and the Tennessee Farm Fresh
program by fruit and vegetable growers of Tennessee. Results of this study suggest that while
60% of participants believed participation in the PTP had resulted in increased sales, only 13%
10

believed that participation had resulted in a price premium (Velandia et al. 2014). However,
there is no information on how Tennessee’s state-funded marketing programs may impact the
value consumers’ place on state produced products, including grapes and wine.
Dobbs et al. (2015) examined consumers’ WTP for steak and ground beef produced in
Tennessee. Results from the study indicate Tennessee consumers are willing to pay price
premiums for steak and ground beef produced in Tennessee. Age was found to negatively affect
consumers WTP for Tennessee steak but had no significant influence on Tennessee ground beef.
Moreover, neither gender nor education significantly affected consumers WTP for Tennessee
steak or ground beef (Dobbs et al. 2015). Brooker et al. (1988) used a probit model to discern
consumers’ demand, perception, and attitudes for Tennessee grown tomatoes marketed under the
Tennessee Country Fresh logo. The results for the study revealed a positive response from
consumers toward locally grown tomatoes.
Woods, Nogueira, and Yang (2013) found Tennessee consumers were less likely to try a
local wine when compared to consumers from Ohio. They found that income positively impacted
the likelihood of trying a local wine but at a decreasing rate. Additionally, Caucasian consumers
with mid-level wine knowledge and purchasing frequency and those with significant local food
purchases in general were more inclined to purchase local wine (Woods, Nogueira and Yang
2013). Tennessee consumers were also less likely to recognize local winery brands following
their visit to a winery. Study result showed being male and having mid-level wine consumption
frequency positively impacted recognition.
While these studies provided insight into a variety of factor such as changing consumer
demographics and consumer preferences and WTP estimates, they did not specifically evaluate
11

consumer preference and WTP for Tennessee red and white wines or Tennessee muscadine
wines. Literature surrounding and consumers’ perceptions and WTP for Tennessee wines is
lacking; therefore, it is the purpose of this study to explore the marketing potential for these
Tennessee labeled wines.
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CHAPTER III
MATERIALS AND METHODS
Survey Data Collection
The survey panel was obtained through the online hosting service, Qualtrics, which
recruited Tennessee residents who were 21 years or older and wine consumers. Data were
collected through the online survey in September of 2015. A total of 500 survey responses were
collected. Figure 1 in the Appendix A shows the counties in which respondents were located.
Demographic characteristics between the survey sample and Census data for the state of
Tennessee were compared (United States Census Bureau 2015). The percent of female
respondents to the survey was higher than the percent females at the state level. The percent
respondents with a Bachelor’s degree or higher was only slightly higher than the state
percentage. The mean household income among survey respondents was comparable to that of
the state percentage and respondents living in areas classified as metro were also comparable to
that of the state. Overall, the sample population collected by Qualtrics was appropriately
reflective of the characteristics of the Tennessee residents.
The survey was divided into several sections. In the first section, respondents were asked
about their purchasing and consumption habits of wine. This section included questions about
purchasing frequency and preferred shopping venues such as grocery stores, winery/vineyards,
liquor stores, or online. The second section included questions asking respondents to rate the
importance of product attributes such as taste/flavor, bottle appearance, and age of wine.
In the third section, respondents were presented two choice experiments. There is a
significant amount of literature stating that WTP estimates are often overstated in hypothetical
13

choice experiment questions (Cummings and Taylor 1999). In an effort to reduce the difference
between respondents’ valuations in actual buying situation and hypothetical buying situation, a
cheap talk script highlighting hypothetical bias problems was administered to the respondents
prior to the hypothetical choice experiment questions. Following the cheap talk, respondent were
presented a hypothetical buying scenario where they were asked to choose between a ‘base’ wine
(represented by a California produced and labeled wine) and a Tennessee produced and labeled
wine. Determination of wine type (red or white) presented in the hypothetical buying scenario
was contingent on the consumers’ response to a question regarding their preferred wine type. For
both the red and white wines, the base wine price was $12/bottle. The price of the Tennessee
labeled wine was allowed to vary across respondents, at prices of $10, $12, $14 and $18/bottle.
The Tennessee labeled wine prices used here are similar to prices from an analysis of Virginia
wines in which red and white Virginia wines were determined to be sold at either a superpremium ($10-$13.99 per bottle) or ultra-premium (>$14 per bottle) market segment (Ferreira
and Ferreira 2013). These price tiers were also found to be consistent with wines of comparable
reputation in which niche branding and product loyalty was not considered in the pricing (Jarvis
and Goodman 2005). Each respondent was randomly assigned a price for the Tennessee labeled
wine. Each price was randomly drawn from a uniform distribution; therefore, each price was
randomly assigned to about 25% of the respondents. Figure 2 in Appendix A displays an
example choice experiment question presented to the respondent.
Each respondent was also presented a hypothetical buying scenario where they were
asked to choose between a ‘base’ muscadine wine (represented by a North Carolina produced
and labeled wine) and a Tennessee produced and labeled muscadine wine. Figure 3 in Appendix
14

A displays an example choice experiment question presented to the respondent. Again, each
respondent was randomly assigned to a Tennessee labeled muscadine wine price level which was
allowed to vary across respondents, at prices of $8, $10, $12, and $14 per bottle. The ‘base’
wine, represented by a North Carolina muscadine wine, remained at a constant price of $10 per
bottle. Prior to the hypothetical scenario for muscadine wine, respondents were asked
specifically about their taste preference for muscadine wines.
The fourth section of the survey asked respondents to rate the level of importance of
factors such as taste, patronage to local growers, environmental concerns, and origin with regards
to Tennessee wines. The final survey section included questions regarding household income,
age, gender, and education.
Conceptual Model
Random Utility Models (RUMs) are widely applied models for understanding
determinants of consumer choice and subsequently estimating consumers’ WTP for product
attributes (McFadden 1974). The application of RUMs allows a utility to be associated with each
alternative in the consumer’s choice set. The consumer’s decision of whether to choose between
two alternatives that can be expressed as y, where y is an indicator variable equal to zero when a
consumer purchases a California wine or one when a consumer purchases a Tennessee wine,
given the assigned price (p), and other exogenous factors (𝐱 𝑖 ) that impact the ith consumer’s
utility (𝑈𝑖 ). Let utility derived from the consumer’s choice be represented as
(1)

𝑈𝑖0 = 𝑢(𝐱 𝑖 , 𝑝𝑖0 ) and

(2)

𝑈𝑖1 = 𝑢(𝐱 𝑖 , 𝑝𝑖1 )
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where 𝑈𝑖0 is the utility when y=0 and the consumer pays 𝑝𝑖0 for California-labeled wine; 𝑈𝑖1 is the
utility when y=1 and the consumer pays 𝑝𝑖1 for Tennessee-labeled wine. The consumer would
select the Tennessee-labeled wine if their utility when paying 𝑝𝑖1 was at least as great as when
paying 𝑝𝑖0 for the California-labeled wine, which is expressed as
(3)

𝑈1 (𝐱 𝑖 , 𝑝𝑖1 ) ≤ 𝑈 0 (𝐱 𝑖 , 𝑝𝑖0 ).

Since the consumer’s utility is unknown, the consumer’s expected utility (V) is estimated with a
deterministic or observable component and a stochastic or unobservable error component with an
expected mean of zero and constant variance, which can be rewritten as
(4)

𝑉 0 (𝐱 𝑖 , 𝑝𝑖0 , 𝜀𝑖0 ) ≤ 𝑉 1 (𝐱 𝑖 , 𝑝𝑖1 , 𝜀𝑖1 ),

where 𝑉 0 is the expected utility when y=0, 𝑉 1 is the expected utility when y=1, and 𝜀𝑖0 and 𝜀𝑖1
represents any unobservable factors that are independent and identically distributed (McFadden,
1974). The consumers’ probability of choosing Tennessee-labeled wine relative to Californialabeled wine can then be expressed as
(5)

Pr(𝑦 = 1) = Pr[(𝑉 1 + 𝜀 1 ) − (𝑉 0 + 𝜀 0 ) > 0].

The consumer’s WTP can be expressed in a probability framework as:
(6)

Pr(𝑊𝑇𝑃 ≥ 𝑝𝑖1 ) = Pr(𝑉0 + 𝜀0 ≤ 𝑉1 + 𝜀1 ).

Econometric Model
Three separate probit regression model were specified and estimated for this research.
Separate models were estimated to determine the factors that influence probability that the
Tennessee consumers would purchase the Tennessee labeled red wine and Tennessee labeled
white wine. The third probit model estimated the factors that influence the probability that the
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Tennessee consumers would purchase Tennessee labeled muscadine wine compared with a
North Carolina labeled muscadine wine. For all three probit models, the probability that the
Tennessee consumers would purchase the Tennessee labeled wine versus the alternative labeled
wine is modeled as
(7)

Prob(𝑊𝐼𝑁𝐸𝑖 = 1) = Φ(β𝑝 𝑝𝑖 , 𝛃𝑘 ′𝐱 𝑘𝑖 ),

where WINEi is an indicator variable for the ith respondent choice of Tennessee labeled wine
(WINEi =1) or the alternative labeled wine (WINEi =0); β𝑝 is the parameter for price; 𝑝𝑖 is the
price for the consumers selected wine provided in the survey to the ith respondent; 𝛃𝑘 is a vector
of parameters on the non-own price explanatory variables; 𝐱 𝑘𝑖 is vector of k non-own price
explanatory variables; and Φ is the cumulative standard normal distribution function (Greene
2011). The significance of the overall model is evaluated with a chi-square likelihood ratio
(LLR) test. Measures of fit include the McFadden’s R2 and the percent correctly classified.
The estimated probit coefficients cannot be used directly as slopes, so the marginal
effects of each variable must be calculated. Marginal effects of the explanatory variable on the
predicted probability were calculated two ways, depending on if the explanatory variable is
discrete or continuous. For a continuous jth variable, the marginal effect is calculated as:
(8)

ME𝑗 = ϕ(β𝑝 𝑝𝑖 , 𝛃′𝑘≠𝑗 𝐱 𝑘≠𝑗,𝑖 ) ∗ β𝑗 ,

where β𝑗 is the estimated parameter on the jth explanatory variable and ϕ is the density of the
standard normal distribution function. For a discrete independent variable, the marginal effect is
calculated as the difference between the probabilities. For example, when the marginal effect is
desired for a binary independent variable xj, the marginal effect is calculated as
(9) ME𝑗 = Φ(β𝑝 p𝑖 , 𝛃𝑘 ′𝐱 𝑘𝑖 , β𝑗 ∗ 1) − Φ(β𝑝 p𝑖 , 𝛃𝑘 ′𝐱 𝑘𝑖 , β𝑗 ∗ 0)
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Greene (2011). The marginal effects are calculated for each individual (i.e., observation). The
averages of the individual marginal effects are then calculated as well as standard errors.
Parameter estimates from the probit model can be used to quantify Tennessee consumers’
WTP for Tennessee labeled wine and for varies factors. The expected WTP for Tennessee
labeled wine is calculated as
(10)

̂𝑖 = −𝛃′𝑘 𝐱 𝑘𝑖 /𝛽𝑝 ,
𝑊𝑇𝑃

̂ is the estimated WTP; −𝛃′𝑘 𝐱 𝑘𝑖 represents the sum of the products of the non-price
where 𝑊𝑇𝑃
coefficients and the non-price variables; and 𝛽𝑝 represents the coefficient estimate for price
(Greene 2011).
Multicollinearity may compromise inference by inflating variance estimates (Greene
2011). Issues of multicollinearity were investigated using the variance inflator factor (VIF) test
as well as a conditional index. The condition index was implemented as a means to detect
collinear relationships (Montgomery et al. 2012). A condition index of between 100 and 1,000 is
indicative of moderate to severe multicollinearity. For each of the three models, the conditional
index values indicate only moderate multicollinearity. Accordingly, we believe that the tests of
significance for individual variables in each model are valid.
Tennessee Red and White Wine Probit Models
A probit regression model was postulated for a Tennessee red wine (CHOICETNRED)
and a separate model was postulated for Tennessee white wine (CHOICETNWHITE).
Descriptions of the variables included in the analysis along with their hypothesized impact on
Tennessee wine consumption and mean values are presented in Table 1 in Appendix A. The
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primary hypothesis for each of these models is that Tennessee consumers’ WTP for Tennessee
labeled wines will be greater than their WTP for the base wine (a California red or white wine).
Price for both Tennessee red (PRICERED) wine and Tennessee white (PRICEWHITE)
wine is hypothesized to negatively influence consumers’ purchasing decisions. A negative
coefficient for price reflects the inverse relationship between price and quantity demanded.
Therefore, as the price of Tennessee labeled wine increases, fewer consumers will purchase
Tennessee labeled wine. Age (AGE) was hypothesized to have a negative association with
consumers’ WTP premiums for Tennessee labeled wine. Older consumers are less likely to favor
and/or purchase locally produced goods (Penn 2006; Dodd et al. 2010; Scarpa, Thiene and
Galletto 2009; Thach and Olsen 2015). Being a female (FEMALE) is hypothesized to increase
WTP for Tennessee labeled wines since studies find that females are more inclined to pay higher
prices for local foods than their male counterpart (Wine Market Council 2014; Dodd et al. 2010;
Thach and Olsen 2015). If the respondent has an income of over $50,000 per year (INCOME),
they were hypothesized to have a positive impact with consumers’ WTP for Tennessee labeled
wine (Velikova et al. 2013; Thach and Olsen 2015; Pickering 2014). It was unknown how
respondents with bachelor’s degrees or higher (COLLEGE) would respond to Tennessee labeled
wine. Studies have found mixed results regarding the impact of consumers’ level of education on
their WTP for particular wines (Pickering 2014; Villanueva et al. 2015; Dodd et al. 2010;
Brugarolas et al. 2005).
There was uncertainty regarding consumers’ partiality towards red wine (PICKRED) and
white wine (PICKWHITE) and how that would impact their WTP for Tennessee labeled wine
(Pickering et al. 2014; Velikova et al 2013; Dodd et al. 2010). Respondent knowledge regarding
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California wines (CAKNOW) or Tennessee wines (TNKNOW) was postulated to positively
affect their WTP for Tennessee wines (Woods, Nogueira and Yang 2013, Hussain 2006; Alonso
2010). The importance of low price (LOWPRICE) was expected to negatively impact the
probability of purchasing Tennessee labeled wine. It is postulated that this person may be
making purchasing decision based on price and not labels. If taste/flavor (TASTE) and bottle
appearance (APPEAR) were important to a respondent, they were hypothesized to positively
influence the purchasing of Tennessee labeled wine. Studies have concluded that taste and
appearance of labeling have a positive impact on consumers’ WTP for local products (Dodd et
al. 2010; Velikova et al. 2013; Sáenz-Navajas et al. 2013; Vecchio 2013). Previous studies have
found reputation to impact consumers’ preferences and WTP; therefore, reputation (REPUTE) is
postulated to have a positive effect on consumers WTP for Tennessee wine (Combris, Lecocq
and Visser 1997; Landon and Smith 1997; Nerlove 1995; Oczkowski 2001)
A respondent that rated locally produced (LOCAL) as an important factor in purchasing
wine is expected to positively impact WTP for Tennessee labeled wine (Loureiro 2003; Ay,
Chakir and Marette 2014). A respondent that lived in a county that had three or more wineries
located within its borders (CLUSTER) were thought to be more likely to purchase Tennessee
labeled wine. Additionally, a respondent that lived in a metropolitan area (METRO) as reported
by the USDA Economic Research Service (USDA ERS) (2013) was more likely to purchase
Tennessee labeled wine.
Tennessee Muscadine Wine Probit Model
A probit model was used to estimate consumers’ WTP for a Tennessee muscadine wine
compared with a North Carolina muscadine. Descriptions of the variables included in this probit
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model along with their hypothesized impact on Tennessee wine consumption and mean values
are shown in Table 2 in Appendix A. Price for Tennessee labeled muscadine (PRICEMUSC)
wine was hypothesized to negatively influence consumers’ purchasing decisions; thus, reflecting
the inverse relationship between price and quantity demanded. Much like the Tennessee red and
Tennessee white wine models, demographics such as gender and income are hypothesized to
have a positive impact on consumers’ WTP for Tennessee labeled muscadine wines while the
impact of education, as measured by obtaining a college degree, was unknown (Dodd et al. 2010;
Scarpa, Thiene and Galletto 2009; Thach and Olsen 2015; Wine Market Council 2014). Based on
Alonso and O’Neill (2012), it was postulated that AGE may positively impact consumers’ WTP
for Tennessee muscadine wines. Again, there was uncertainty regarding consumers’ partiality
towards red wine (REDWINE) and white wine (WHITEWINE) and how that would impact their
WTP for Tennessee labeled muscadine wine (Pickering et al. 2014; Velikova et al. 2013; Dodd
et al. 2010). For the muscadine model, LOWPRICE was hypothesized to have a positive impact
on the probability of purchasing Tennessee labeled wine. It was postulated that wines such as
muscadine do not enjoy the same recognition and acceptance as more popular types (Alonso
2010) and therefore succumb to lower price points and lower consumption levels.
Taste/flavor (TASTE) and bottle appearance (APPEAR) were hypothesized to positively
influence the purchasing of Tennessee muscadine wine. Studies have concluded that taste and
appearance of labeling have a positive impact on consumers’ WTP for local products (Dodd et
al. 2010; Velikova et al. 2013; Sáenz-Navajas et al. 2013; Vecchio 2013). Being identified as
locally produced (LOCAL) was expected to positively impact WTP for Tennessee muscadine
wine (Loureiro 2003; Ay, Chakir, Marette 2014). Intuitively, it was hypothesized that a fondness
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of muscadine wine (LIKEMUSC) would positively impact consumers’ WTP or Tennessee
muscadine. Consumers having typically purchased their wine at vineyard/wineries (WINEVIN)
and liquor stores (LIQUOR) were hypothesized to likely pay more for Tennessee muscadine
wine (Scarpa, Thiene, and Galletto 2009).
Living in a county that had three or more wineries located within its borders (CLUSTER)
and/or in a metropolitan area (METRO) was hypothesized to positively impact consumers’
purchases of Tennessee muscadine wine. Additionally, consumers who placed high value on
being able to visit and partake in the winery experience (VISIT) were postulated to be more
willing to pay premiums for Tennessee muscadine wine (Getz and Brown 2006; Beames 2003;
Charters and Ali-Knight 2002; O’Neill and Charters 2000).
Analysis of Anticipated Shopping Outlets
Because the laws regarding where wines may be purchased are changing in Tennessee,
where consumers may anticipate purchasing Tennessee wines is of interest. Prior shopping
patterns (at liquor/wine stores or wineries) were compared with anticipated retail shopping
outlets among those stating they would purchase a Tennessee wine. Implementation of the chisquare statistics allows for the comparison of observed frequency counts of a variable with the
expected frequency counts over the same categories (Agresti 2013). This approach enables
examination of the potential for switching outlets where Tennessee wines are purchased. A
contingency table was formed with one classification variable describing consumers’ current
options of outlets to purchase Tennessee labeled wine (liquor/wine stores, wineries) and the other
variable describing consumers anticipated outlet options for purchasing Tennessee labeled wine
(liquor/wine stores, wineries, grocery stores, big box stores, or wholesale clubs). Categories
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within each row (h) were determined by where consumers indicated they would purchase
Tennessee labeled wine in the future with h = 0 denoting consumers who would not purchase
Tennessee wine from one of the anticipated outlets and h = 1 denoting consumers who would
purchase Tennessee wine from one of the anticipated outlets. Columns (k) were determined by
the consumers response to where they currently purchase Tennessee labeled wine, with k = 0
denoting consumers who are not currently purchasing Tennessee wine from liquor/wine stores or
wineries and k = 1 denoting consumers presently making their purchases from liquor/wine stores
or wineries. The chi-square test allows for the association between row and column variables to
be tested. The null hypothesis states that anticipated purchasing outlets for Tennessee wine are
not significantly associated with current shopping outlets. The formula for the chi-square test
statistic is:
(11)

𝑋 2 = ∑𝑟ℎ=1 ∑𝑐𝑘=1

(𝑥ℎ𝑘 −𝑒ℎ𝑘 )2
𝑒ℎ𝑘

,

where 𝑥ℎ𝑘 is the observed cell frequency count and 𝑒ℎ𝑘 is the expected cell frequency count. The
degrees of freedom used to determine the calculated test-statistic is (r-1)(c-1). If the calculated
test-statistic was greater than the critical value, then independence of the two variables was
rejected. Therefore, if the null hypothesis is rejected a statistical association exists between
respondents current shopping outlet and anticipated shopping outlet.
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CHAPTER IV
RESULTS AND DISCUSSION
Tennessee Labeled Red and White Wines
Figure 4 shows the percentage of respondents choosing Tennessee wine at the differing
prices. The greatest percentage of consumers chose a Tennessee wine when the price was lower
than or at base price. Approximately 29% of the respondents chose Tennessee wine at the base
price of $12.00/bottle while 32.3% chose Tennessee wine at $10.00/bottle. When the given price
was $14.00/bottle, 22.5% of the respondents chose Tennessee wine while 16% of the
respondents chose Tennessee wine at the highest price of $18.00/bottle.
Table 1 in Appendix A presents summary statistics, hypothesized signs and the
definitions of variables included in the analysis. Of the respondents who indicated a preference
for white wines, 71.9% indicated that they would choose the Tennessee labeled wine over the
alternative bottle. Similarly, 66.9% of respondents with a preference for red wine indicated a
preference for the Tennessee labeled bottle verses the alternative red wine. The average age of
survey respondents was 40 years old. Approximately 82% of the respondents with a preference
for white wine were female and nearly 38% held a Bachelor’s degree or higher. Roughly 41% of
these respondents had yearly household incomes of greater than $49,999. For respondents with a
preference for red wine, approximately 65% of the respondents were female and nearly 39% held
a Bachelor’s degree or higher. Roughly 47% of these respondents had yearly household incomes
of greater than $49,999. Of all respondents about 8% of the respondents were located in a county
that had more than three wineries, and the majority of them lived in metropolitan areas as
provided by the USDA ERS (2013).
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Estimated coefficients and marginal effects of the variables included in the Tennessee
white wine and red wine probit models are provided in Table 3 and Table 4. The white wine
model correctly classified 81.3% of the responses while the red wine model correctly classified
78.9%. For each of the regression models, VIF values were less than 1.8, indicating the level of
multicollinearity was not significant enough to cause concern. Additionally, both the white and
red wine model’s LLR tests were significant at the 99 percent level. As expected, the sign for
price was negative in both models denoting that as the price of Tennessee labeled wine
increased, consumers were more inclined to choose the wine listed at the base price of
$12/bottle. A one dollar increase in the price of the Tennessee white wine bottle decreased the
probability the consumer purchased that bottle of wine by 3.0%. Increasing the price of
Tennessee red wine by one dollar decreased the probability of the consumer purchasing the
Tennessee labeled wine by 5.4%.
Several variables were determined significant when analyzing the results from consumers
with a preference for white wine (Table 3). Though factors such as age and gender had no
significant impact on consumers’ WTP for Tennessee labeled wines, consumers with incomes
(INCOME) greater than $50,000 were 5.7% more likely to purchase Tennessee labeled white
wine than those with other incomes. Consumers holding a bachelor’s degree or higher
(COLLEGE) were 19.5% less likely to purchase Tennessee white wine. Level of knowledge
regarding California (CAKNOW) was found to negatively impact the purchase of Tennessee
white wines. As consumers’ level of knowledge for California wines increased, the likelihood of
them purchasing Tennessee white wines decreased by 16.4%. As consumers’ level of knowledge
regarding Tennessee wines (TNKNOW) increases, the likelihood of them purchasing a
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Tennessee white wine increased by 23.3%. For consumers with a preference for white wines, the
higher they value locally produced (LOCAL) wines, the likelihood of them purchasing
Tennessee white wine increased 6.4%.
Other variables were significant in respondents having a preference for red wines (Table
4). Age (AGE) was determined to be significant and positive, with older consumers 3.6% more
likely to purchase Tennessee red wines. Factors such as gender, income, and education had no
significant impact on consumers’ WTP for Tennessee red wine. As a consumers’ level of
knowledge for California wines (CAKNOW) increased, the likelihood of the consumer
purchasing Tennessee red wine decreases by 6.1%. As consumers’ level of knowledge regarding
Tennessee wines (TNKNOW) increased, the likelihood of them purchasing a Tennessee red wine
increased by 8.4%. If the consumer values low price (LOWPRICE), they were 4.8% less likely
to choose the Tennessee red wine. If the respondent values appearance (APPEAR) and
(REPUTE), the probability of them choosing the Tennessee labeled red wine decreased by 5.6%
and 3.0%. Similarly, the greater importance consumers preferring red wine place on locally
produced (LOCAL), the probability they will purchase Tennessee labeled red wine increased
7.8%.
The results from both the red wine and white wine probit regression models suggest no
correlation between respondents living in areas classified as metro and the purchasing of
Tennessee wine. Similarly, we find no significant correlation between the cluster counties and
the buying of Tennessee wines.
The overall average price consumers were willing to pay for Tennessee labeled white
wine was $19.48/bottle. Relative to the base price wine presented in the choice experiment,
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consumers were willing to pay $7.48/bottle more for Tennessee labeled wine, which is a 62.33%
premium. The WTP for Tennessee labeled red wines is $16.62/bottle, which is a $4.62/bottle or
38.5% premium for Tennessee labeled red wines.

Tennessee Labeled Muscadine Wine
Table 2 in Appendix A presents summary statistics, hypothesized signs and the
definitions of variables included in the muscadine analysis. Of the respondents who indicated a
preference for muscadine wines, 81.9% indicated that they would choose the Tennessee labeled
muscadine wine over the alternative bottle. Approximately 74% of the respondents participating
in the study were female. About 44% of the survey sample had yearly household incomes of
greater than $49,999 and nearly 39% held a Bachelor’s degree or higher. The average age of
survey respondents was approximately 40 years old. Roughly 7.8% of the respondents were
located in a county that had more than three wineries, and the majority of them lived in
metropolitan areas as provided by the USDA ERS (2013).
Estimated coefficients and marginal effects of the variables included in the Tennessee
muscadine wine probit model are shown in Table 5. Based on VIF values, the level of
multicollinearity was not significant enough to cause concern. The muscadine model’s LLR was
significant at the 99 percent level and the model correctly classified 82% of the responses. Price
of muscadine wine (PRICEMUSC) was negative, suggesting that as the price of Tennessee
muscadine wine increased, consumers were more inclined to choose the muscadine wine listed at
the base price of $10/bottle. A one dollar increase in the price of Tennessee muscadine wine
decreased the probability the consumer purchased that bottle of wine by 4.7%. Demographic
variables, such as gender, income and education where determined to have no statistical
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significances on consumers purchasing Tennessee muscadine wines. However, as age increased
(AGE), the likelihood of purchasing Tennessee labeled muscadine wine increased by 0.2%.
Consumers with a preference for red wines (REDWINE) were 8.8% more likely to purchase the
Tennessee muscadine wine. Taste (TASTE) proved to be a significant factor in the probability of
consumers purchasing muscadine wine. The more highly a consumer regards taste, the
probability of them purchasing Tennessee muscadine wine increases by 7.3%. Similarly, the
greater significance a consumers places on visiting the vineyard/winery, the probability they will
purchase Tennessee muscadine wine increases by 3.3%.
The overall average price consumers were willing to pay for Tennessee muscadine wine
was $16.03/bottle. Relative to the base price wine presented in the choice experiment, consumers
were willing to pay $6.03/bottle more for Tennessee labeled muscadine wine, which is a 50.25%
premium.
Analysis of Anticipated Shopping Outlets
Table 6 presents associations of prior shopping outlets with anticipated shopping outlet
for Tennessee labeled wines. There was a strong association between consumers who typically
purchase Tennessee labeled wine at a liquor/wine store and a continuation of future purchases
from liquor/wine store. Over 98% of those who usually make wine purchase at a liquor/wine
store would anticipate continuing to buy from such an outlet; moreover, roughly 68% that do not
currently make their wine purchases at liquor/wine stores would anticipate making wine their
wine purchase at such outlets. It was determined that 74.58% of consumers who typically buy
from wineries would anticipate making their Tennessee labeled wine purchase from liquor /wine
stores and 93.81% of consumers who do not typically purchasing from wineries would
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anticipated future purchases from liquor/wine stores. Shopping for Tennessee labeled wine at
wineries is strongly associated with usual purchase of wine at wineries and liquor /wine stores.
Nearly 81% of those who do not typically making wine purchases at a liquor/wine store would
shop for Tennessee labeled wine at a winery, while 68.5% of liquor/wine store shoppers would
anticipate future purchases from a winery. Winery shoppers who would continue purchasing
Tennessee labeled wines from wineries were approximately 97%. Roughly, 68% of non-typical
winery shoppers would anticipate future Tennessee wine purchases from wineries.
There was no significant association between anticipated wine shopping at grocery stores
and usually purchasing wine at a liquor/wine store or winery. It was determined that shopping for
Tennessee labeled wine at big box store is statistically associated with usual purchase of wine at
wineries. Over 40% of those who do not typically making wine purchases at a winery would
shop for Tennessee labeled win at a big box store. While less than 31% who do typically buy
from a winery anticipate making purchases from a big box store. There was no significant
association between anticipated wine shopping at big box stores and usually purchasing wine at a
liquor/wine store. An association exists between anticipated wine shopping at wholesale clubs
and usually purchasing wine at a liquor/wine store or winery. Approximately 46% of those who
don’t usually buy wine at a liquor/wine store would shop for a Tennessee labeled wine at a
wholesale club, while less than 33% of usual liquor/wine store shoppers would make their wine
purchases from a wholesale club. Similar, 38% of consumers who don’t usually buy wine at a
winery would shop for a Tennessee labeled wine at a wholesale club, while fewer than 21% of
usual winery shoppers would make their wine purchases from a wholesale club.

29

Figure 5 presents mean values for the types of retail outlets Tennessee wine consumers
anticipate making their Tennessee-labeled wine purchases along with where they currently make
those purchases. Currently, the majority of consumers (76.9%) make their Tennessee wine
purchases at liquor/wine store. Grocery stores, wineries and liquor/wine stores represent the
largest anticipated shopping outlet options for consumers.
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CHAPTER V
CONCLUSIONS AND RECOMMENDATIONS

Tennessee has a long history of limited wine grape production, but has recently seen
growing interest in state produced grapes and wines. However, there is limited information on
how state-of-origin marketing programs have impacted the value consumers’ place on locally
produced wine, especially in states such as Tennessee that are not known for wine production.
Therefore, we designed a choice experiment survey to determine the factors that influence
Tennessee consumers’ preferences and WTP for a label certifying the grapes were grown and the
wine was produced in Tennessee. Data were collected from Tennessee residents and analyzed
using a probit model.
Since wine production can be capital and labor-intensive, the production of wine has a
particularly large value-added component. By first identifying consumers’ demands and WTP for
Tennessee wines, producers will be better able to assess costs and potential profits from
expansion. The results of this study will indicate the demand for Tennessee produced wine as
well as guide decision makers on marketing and promotion of Tennessee wine.
Results from the Tennessee red and white wine probit regressions indicate a potential
premium for Tennessee label wine exists within the state. It was estimated that Tennessee
labeled white wines could fetch a 62.3% premium relative to an alternative U.S. wine. Similarly,
Tennessee labeled red wines are estimated to secure a 38.5% premium over other comparable
U.S. alternatives. These estimates suggest that Tennessee consumers place value in grapes and
wine produced in their state, propelling the idea that Tennessee grape and wine producers could
benefit from the premiums received from labeling their grapes or wine as Tennessee made. No
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comparable studies were found regarding the Tennessee wine industry; similarly, studies of WTP
from developing wine industries in other states were limited. Efforts were made to minimize
overstated WTP estimates through acknowledgment of hypothetical bias prior to buying
scenarios. Velandia et al. (2014) reported that only a small portion of participation in the
Tennessee state-funded marketing programs believed they received a price premium from the
PTP program label. However, these results imply that these state-sponsored marketing programs
have the potential to benefit producers. Extension and state agencies may work to increase
awareness regarding these state-sponsored marketing programs.
Demographics factors affecting both the red and white wine markets were examined. A
correlation was found between consumers with less than a bachelor’s degree and Tennessee
white wines; thus posing major implications for the marketing efforts of wine producers. These
same consumers placed great value in locally produced wines and knowledge about Tennessee
wines, suggesting greater efforts to educate consumers on Tennessee wines may be consider as
well as producers taking part in Tennessee labeling initiates. Analysis of the Tennessee red wine
data revealed a correlation between Tennessee red wine consumers and age; suggesting
marketing efforts for red wines should target an older segment of the consumers’ population.
Additionally, these consumers placed great value in low price, bottle appearance and locally
produced wines. These are implications that should be emphasized by producers when marketing
their Tennessee wines.
The Tennessee muscadine regression results estimate a 50.3% premium exists for
Tennessee muscadine wines. While no correlation was found among demographic factors, one
did exist between visits to a vineyard/ winery and the purchasing of Tennessee muscadine. This
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presents producers with a unique opportunity to consider expanding their business beyond the
harvesting of grapes and making of wine and into a segment of wine tourism.
Retail outlets where Tennessee wine consumers currently make purchases and anticipate
making future Tennessee labeled wine purchases were examined. It was determined that a
significant associations existed for Tennessee consumers who currently make their Tennessee
labeled wine purchases at liquor/wine stores or wineries and anticipated future purchase from the
same or similar retail outlets. While the majority of consumers currently make their Tennessee
wine purchase at liquor/wine stores, the introduction of wines into grocery stores and other retail
outlets has large implications for producers. With approximately 61% of consumers anticipating
future wine purchases at grocery stores alone producers may soon have access to new market
outlets for their Tennessee wines.
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Table 1. Descriptions and Summary Statistics of Dependent and Independent Variables for
Tennessee White and Red Wines
Hypothesized
White
Red
Variable
Description
Sign
Mean Mean
Dependent Variable
CHOICETNWHITE
= 1 if choose TN labeled white
0.719
---wine
CHOICETNRED
= 1 if choose TN labeled red wine
---0.669
Independent Variable
PRICEWHITE
PRICERED
AGE
FEMALE
INCOME

COLLEGE
PICKWHITE
PICKRED
CAKNOW

TNKNOW

LOWPRICE

TASTE

Price of TN white wine: 10, 12,
14, 18
Price of TN red wine: 10, 12, 14,
18
Age of respondent (years)
= 1 if the respondent was female
= 1 if the respondent had an annual
household income of $50,000 or
higher
= 1 if the respondent had a
bachelor’s degree or higher
= 1 if the respondent prefers white
wine
= 1 if the respondent prefers red
wine
Knowledge level of California
wines 1=not, 2=somewhat,
3=knowledgeable, 4=extremely
Knowledge level of Tennessee
wines 1=not, 2=somewhat,
3=knowledgeable, 4=extremely
Importance of low price 1= not,
2=somewhat, 3=no opinion,
4=important, 5=very
Importance of taste 1= not,
2=somewhat, 3=no opinion,
4=important, 5=very
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-

13.00

----

-

----

13.727

+
+

40.00
0.821
0.413

40.24
0.649
0.471

+/-

0.379

.388

+/-

0.780

----

+/-

----

.802

+

1.715

2.017

+

1.710

1.992

-

3.112

3.025

+

4.902

4.860

Table 1. Continued
Variable
APPEAR

AVAIL

REPUTE

LOCAL

VISIT

CLUSTER

METRO

Description
Importance of appearance 1= not,
2=somewhat, 3=no opinion,
4=important, 5=very
Importance of availability 1= not,
2=somewhat, 3=no opinion,
4=important, 5=very
Importance of reputation 1= not,
2=somewhat, 3=no opinion,
4=important, 5=very
Importance of locally produced 1=
not, 2=somewhat, 3=no opinion,
4=important, 5=very
Importance of visiting
winery/vineyard 1= not,
2=somewhat, 3=no opinion,
4=important, 5=very
= 1 if the respondent was located
in a county with three or more
wineries
= 1 if the respondent was located
in a zip code that is classified as
metro by the USDA ERS
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Hypothesized
White
Sign
Mean
+
2.220

Red
Mean
2.314

+

3.986

3.979

+

3.299

3.380

+

2.799

2.678

+

3.061

3.140

+

0.079

0.087

+

0.748

0.769

Table 2. Descriptions and Summary Statistics of Dependent and Independent Variables for
Tennessee Muscadine Wines
Hypothesized
Variable
Description
Sign
Mean
Dependent Variable
CHOOSEMUSC
= 1 if a consumer choose to buy Tennessee
labeled wine in the choice experiment
0.819
Independent Variable
PRICEMUSC
FEMALE
INCOME
COLLEGE
AGE
REDWINE
WHITEWINE
LOWPRICE

TASTE
APPEAR

LOCAL

LIKEMUSC
WINEVIN
LIQOUR
CLUSTER

Price of TN white wine: 8, 10, 12, 14
= 1 if the respondent was female
= 1 if the respondent had an annual
household income of $50,000 or higher
= 1 if the respondent had a bachelor’s
degree or higher
Age of respondent (years)
= 1 if the respondent has preference for red
wine
= 1 if the respondent has preference for
white wine
Importance of low price 1= not,
2=somewhat, 3=no opinion, 4=important,
5=very
Importance of taste 1= not, 2=somewhat,
3=no opinion, 4=important, 5=very
Importance of appearance 1= not,
2=somewhat, 3=no opinion, 4=important,
5=very
Importance of locally produced 1= not,
2=somewhat, 3=no opinion, 4=important,
5=very
=1 if consumer likes Muscadine wine, 2=
does not like , 3= never tried
Makes wine purchases from
winery/vineyard
Makes wine purchases from liquor store
= 1 if the respondent was located in a
county with three or more wineries
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+
+

10.984
0.744
0.438

+/-

0.387

+
+/-

39.80
0.413

+/-

0.370

+

3.085

+

4.881

+

2.281

+

2.769

+

0.627

+

0.405

+
+

0.883
0.078

Table 2. Continued
Variable

Description

METRO

= 1 if the respondent was located in a zip
code that is classified as metro by the
USDA ERS
Importance of visiting winery/vineyard 1=
not, 2=somewhat, 3=no opinion,
4=important, 5=very

VISIT
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Hypothesized
Sign

Mean

+

0.757

+

3.130

Table 3. Estimated Coefficients and Marginal Effects from the Probit Model
for Tennessee Labeled White Wine
Estimated
Variablea
Coefficient
Marginal Effects
PRICEWHITE
-0.122***
-0.030***
AGE
0.062
FEMALE
-0.085
INCOME
0.234*
0.057*
COLLEGE
-0.801**
-0.195***
PICKWHITE
0.374
CAKNOW
-0.673***
-0.164***
TNKNOW
0.953***
0.233***
LOWPRICE
-0.663
TASTE
-0.367
APPEAR
-0.005
AVAIL
-0.105
REPUTE
-0.020
LOCAL
0.263**
0.064**
VISIT
0.002
CLUSTER
0.097
METRO
-0.174
LLR
68.56***
McFadden’s Pseudo R2
0.270
Percent correctly classified
0.813
a
Single, double, and triple asterisks represents p-values less than 0.10, 0.05,
0.001, respectively.
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Table 4. Estimated Coefficients and Marginal Effects from the Probit Model
for Tennessee Labeled Red Wine
Estimated
Variablea
Coefficient
Marginal Effects
PRICERED
-0.210***
-0.054***
AGE
0.140**
0.036**
FEMALE
-0.329
INCOME
0.158
COLLEGE
-0.235
PICKRED
-0.441*
-0.112*
CAKNOW
-0.240*
-0.061*
TNKNOW
0.329*
0.084**
LOWPRICE
-0.187**
-0.048**
TASTE
0.353
APPEAR
-0.218**
-0.056**
AVAIL
0.140
REPUTE
-0.120*
-0.030*
LOCAL
0.307***
0.078***
VISIT
0.083
CLUSTER
0.258
METRO
0.074
LLR
88.89***
McFadden’s Pseudo R2
0.289
Percent correctly classified
0.789
a
Single, double, and triple asterisks represents p-values less than 0.10, 0.05,
0.001, respectively.
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Table 5. Estimated Coefficients and Marginal Effects from the Probit Model
for Tennessee Labeled Muscadine Wine
Estimated
Variablea
Coefficient
Marginal Effects
PRICEMUSC
-0.229***
-0.047***
FEMALE
0.131
INCOME
0.092
COLLEGE
0.074
AGE
0.011*
0.002*
WHITEWINE
-0.308
REDWINE
-0.427*
-0.088*
LOWPRICE
-0.042
TASTE
0.351*
0.073*
APPEAR
-0.096
AVAIL
0.100
LOCAL
0.103
LIKEMUSC
0.110
WINEVIN
0.029
LIQOUR
0.385
FREQTN
-0.117
CLUSTER
-0.215
METRO
-0.088
VISIT
0.161**
0.033**
LLR
88.82***
McFadden’s Pseudo R2
0.215
Percent correctly classified
0.822
a
Single, double, and triple asterisks represents p-values less than 0.10, 0.05,
0.001, respectively.
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Table 6. Prior Shopping Outlets for Wine and Anticipated Outlets for TennesseeLabeled Wine and Tests of Association
Usual Prior Shopping Outlet for Wines
Winery
Liquor/Wine Store
Anticipated Shopping
Yes
No
Yes
No
Outlet for TennesseePercent Stating they Would Anticipate Buying Tennessee
Labeled Wine
Wine at Specified Outlet (N=463)
Liquor/Wine Store
98.31
68.22
***
74.58
93.81
Winery
68.54
81.31
***
96.61
67.82
Grocery Store
61.80
58.88
55.93
61.88
Big Box
42.98
36.45
30.51
43.07
Wholesale Club
32.30
45.79
**
20.34
37.62
a
Single, double, and triple asterisks represents p-values less than 0.10, 0.05, 0.001.

50

***
***
*
***

Figure 1. Location of the Survey Respondents
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Figure 2. Example Choice Experiment Questionnaire- Red/White Wines
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Figure 3. Example Choice Experiment Questionnaire- Muscadine
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Figure 4. Number of Respondents that would Purchase Tennessee Wine Over the Other Choices
at Different Prices
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Percent Anticipating Purchase of Tennessee
Wine at Retail Outlet

100%

91.36%

90%
76.89%

80%

71.49%

70%

61.12%

60%
50%

41.47%
35.42%

40%
30%
20%

12.74%

10%
0%
Big Box

Warehouse Club Grocery Store

Anticipated Shopping for Tennessee-Labeled Wines

Wineries

Liquor/ Wine

Shop for Wines Now

Figure 5. Types of Retail Outlets Where Tennessee Wine Consumers Anticipate Shopping for
Tennessee-Labeled Wines and Where They Usually Shop Now
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APPENDIX B: SURVEY INSTRUMENT
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<Q1>
Are you 21 years of age or older?
- Yes
- No
IF (Q1= no) SKIP TO END OF SURVEY
<Q2.1>
Do you or any members of your household consume wine?
- Yes
- No
IF (Q2= no) SKIP TO 3.1

<Q2.2>
Are you purchasing wine today for…
- Yourself
- Family
- Friend
- Co-worker
- Others
<Q2.3>
How often do you purchase wine to consume AT HOME?
- Weekly
- Monthly
- Every 6 months
- Once per year
<Q2.4>
In the past year, have you purchased wine to drink AT HOME from any of these types of
vendors?
- Warehouse (i.e., Costco, Sam’s Club)
- Winery/ Vineyard
- Liquor Store
- Internet
<Q2.5>
Of the options mentioned, which do you usually purchase wine from?
- Warehouse (i.e., Costco, Sam’s Club)
- Winery/ Vineyard
- Liquor Store
- Internet
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<Q2.6>
When you purchase wine, do you typically buy individual bottles or a case?
- Individual bottle
- Case
<Q2.7Price>
There are several factors that you might consider when you purchase wine to consume AT
HOME. Please indicate how important each of these factors are. (check one)
Low Price
Would you say it is
-Not Important
-Somewhat Important
-No Opinion
-Important
-Very Important
<Q2.7Taste>
[There are several factors that you might consider when you purchase wine to consume AT
HOME. How important is…]
Taste/Flavor
Would you say it is
-Not Important
-Somewhat Important
-No Opinion
-Important
-Very Important
<Q2.7Appearance>
[There are several factors that you might consider when you purchase wine to consume AT
HOME. How important is…]
Bottle Appearance
Would you say it is
-Not Important
-Somewhat Important
-No Opinion
-Important
-Very Important
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<Q2.7Availability>
[There are several factors that you might consider when you purchase wine to consume AT
HOME. Please indicate how important …]
Availability
Would you say it is
-Not Important
-Somewhat Important
-No Opinion
-Important
-Very Important

<Q2.7Reputation>
[There are several factors that you might consider when you purchase wine to consume AT
HOME. How important is…]
Reputation
Would you say it is
-Not Important
-Somewhat Important
-No Opinion
-Important
-Very Important

<Q2.7. Advice>
[There are several factors that you might consider when you purchase wine to consume AT
HOME. How important is…]
Advice from store personnel
Would you say it is
-Not Important
-Somewhat Important
-No Opinion
-Important
-Very Important
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<Q2.8Local>
There are some characteristics of wine that may be identified on the label. Please indicate how
important these characteristic are to you. (check one for each)
Locally produced
Would you say it is
-Not Important
-Somewhat Important
-No Opinion
-Important
-Very Important
<Q2.8Age>
[There are some characteristics of wine that may be identified on the label How important is…]
Age of wine
Would you say it is
-Not Important
-Somewhat Important
-No Opinion
-Important
-Very Important
<Q2.8Sustaninable>
[There are some characteristics of wine that may be identified on the label How important is…]
Sustainable grow grapes
Would you say it is
-Not Important
-Somewhat Important
-No Opinion
-Important
-Very Important

<Q3.1 Intro>
Following Tennessee state law, to be labeled as a “Tennessee product” the wine must be
comprised of no less than 51% Tennessee grown grapes and be produced/ bottled in Tennessee.
You will now be asked to choose between TWO white and red wines. Assume both wines are
identical in size, quality and flavor. Before making your decision, consider your household
budget. Consider thoroughly how the cost associated with your wine purchase will affect your
budget, so that you are certain that you are actually willing to pay the cost associated with the
alternative you choose. Again, the only difference in the wines is the state in which they were
produced.
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<Q3.2>
What wine variety do you purchase most frequently?
- Red Wine
- White Wine
IF (Q3.2= red wine) SKIP TO 3.3
IF (Q3.2= white wine) SKIP TO 3.7

<Q3.3>

Price

Alternative A

Alternative B

$12.00/ bottle

$12.00/ bottle

Label
I prefer
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Alternative C

<Q3.4>

Price

Alternative A

Alternative B

$10.00/ bottle

$12.00/ bottle

Alternative A

Alternative B

$14.00/ bottle

$12.00/ bottle

Alternative C

Label
I prefer

<Q3.5>

Price

Label
I prefer
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Alternative C

<Q3.6>

Price

Alternative A

Alternative B

$18.00/ bottle

$12.00/ bottle

Alternative A

Alternative B

$12.00/ bottle

$12.00/ bottle

Alternative C

Label
I prefer
<Q3.7>

Price

Label
I prefer
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Alternative C

<Q3.8>

Price

Alternative A

Alternative B

$10.00/ bottle

$12.00/ bottle

Alternative A

Alternative B

$14.00/ bottle

$12.00/ bottle

Alternative C

Label
I prefer
<Q3.9>

Price

Label
I prefer
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Alternative C

<Q3.10>

Price

Alternative A

Alternative B

$18.00/ bottle

$12.00/ bottle

Alternative C

Label
I prefer
<Q3.11>
If NONE was chosen for any of the above, please indicate the reason.
<Q4.1Qualtiy>
There are a number of reasons you might choose Tennessee wine. Please indicate if any of these
reasons influenced your choice. (check one for each)
TN wine is higher quality than out-of-state wine.
Would you say it is
-No Influence
-Some Influence
-Great Deal of Influence
-No Opinion

<Q4.1Origin>
[There are a number of reasons you might choose Tennessee wine. How much influence came
from…]
TN wine is higher quality than out-of-state wine
Would you say it is
-No Influence
-Some Influence
-Great Deal of Influence
-No Opinion
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<Q4.1Support>
[There are a number of reasons you might choose Tennessee wine. How much influence came
from…]
Purchasing TN wine makes me feel like I am supporting the state economy
Would you say it is
-No Influence
-Some Influence
-Great Deal of Influence
-No Opinion
<Q4.1SupportGrape>
[There are a number of reasons you might choose Tennessee wine. How much influence came
from…]
Purchasing TN wine makes me feel like I am supporting grape growers in my state
Would you say it is
-No Influence
-Some Influence
-Great Deal of Influence
-No Opinion
<Q4.1Enviro>
[There are a number of reasons you might choose Tennessee wine. How much influence came
from…]
I believe TN wine to be better for the environment as it has to be transported a shorter
distance.
Would you say it is
-No Influence
-Some Influence
-Great Deal of Influence
-No Opinion
<Q4.2Experience>
Below are some considerations you might have had when deciding where to purchase TN wine.
Please indicate where any of the following reasons had influence on your choice. (check one)
The experience from purchasing directly from the winery/vineyard
Would you say it is
-No Influence
-Some Influence
-Great Deal of Influence
-No Opinion
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<Q4.2Visit>
[Below are some considerations you might have had when deciding where to purchase TN wine.
How much influence came from…]
Being able to visit the winery/vineyard.
Would you say it is
-No Influence
-Some Influence
-Great Deal of Influence
-No Opinion
<Q4.2Price>
[Below are some considerations you might have had when deciding where to purchase TN wine.
How much influence came from…]
The price of TN wine compared to other wines.
Would you say it is
-No Influence
-Some Influence
-Great Deal of Influence
-No Opinion
<Q4.3>
Please indicate where you would likely shop for TN wine at these types of outlets. (check all that
apply)
- Warehouse (i.e., Costco, Sam’s Club)
- Winery
- Liquor Store
- Internet
- Grocery Store
- Bigbox (i.e., Target, Walmart)
<Q4.4>
There are a number of possible reasons you DIDN”T select the TN wine product. Please indicate
whether these reasons are true for you. (check all that apply)
- You don’t believe TB wine is better quality
- You can afford to pay a higher price for TN wine, but you aren’t willing to pay more
- You can’t afford to pay more for TN wine
- Other
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<Q4.5>
How often do you purchase TN wine?
- Weekly
- Monthly
- Every 6 Months
- Once Year
- Never
IF (Q4.5= never) SKIP TO 4.6
IF (Q4.5= weekly, monthly, every 6 months, once year) SKIP TO 4.7
<Q4.6>
What are the most important reason(s) why you NEVER choose TN wine?
<Q4.7>
Is it easy to find TN wine at the stores where you primarily shop for wine?
- Yes
- No
<Q4.8>
Muscadine is a sweet fruit wine grown in a number of southern states. Tennessee has a notable
reputation in the production of Muscadine wines. Do you like Muscadine wine?
- Yes
- No
IF (Q4.8= no) SKIP TO 5.1
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<Q4.9>
Again, assume both wines are identical in size, quality and flavor. Before making your decision,
consider your household budget. The only difference in the wines is the state in which they were
produced. Please select the alternative you prefer.

Price

Alternative A

Alternative B

$10.00/ bottle

$10.00/ bottle

Alternative A

Alternative B

$8.00/ bottle

$10.00/ bottle

Alternative C

Label
I prefer

<Q4.10>

Price

Label
I prefer
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Alternative C

<Q4.11>

Price

Alternative A

Alternative B

$12.00/ bottle

$10.00/ bottle

Alternative A

Alternative B

$14.00/ bottle

$10.00/ bottle

Alternative C

Label
I prefer

<Q4.12>

Price

Label
I prefer
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Alternative C

<Q4.13>
Defining local foods as anything grown in the state of Tennessee, in general, I am willing to pay
a percent price premium for locally grown foods vs. foods grown elsewhere as indicated
before…
- No Premium
- 2.5%
- 5%
- 7.5%
- 10%
- 15%
<Q5.1>
What is your age?
- 21-24
- 25-34
- 35-44
- 45-54
- 55-64
- 65-74
- +75
<Q5.2>
What is your gender?
- Female
- Male
<Q5.3>
What is your place of residence?
- Middle Tennessee
- East Tennessee
- West Tennessee
- Other State
- Outside United States
IF (Q5.3= Middle, East, West TN) SKIP TO 5.5
<Q5.4>
Please indicate state or country.
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<Q5.5>
What is your highest level of education?
- Some High School
- High School Diploma
- Some College
- Bachelor’s Degree
- Post-graduate

<Q5.6>
What is your yearly household income before taxes?
- Less than 15,000
- $15,000-$29,000
- $30,000-$44,999
- $45,000-$59,999
- $60,000-$74,999
- $75,000-$89,999
- $90,000-$104,999
- $105,000-$119,999
- $120,000-149,999
- Over $150,000
<Q5.7>
The area in which you live is considered a….
- Rural Area
- Small Town
- Suburb
- Urban Area
- Other
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